Statistical perspectives for genome-wide association studies (GWAS).
In this chapter we consider some key elements in conducting a successful genome-wide association study or GWAS. The first step is to design the study well (Subheading 3.1), paying particular attention to case and control selection and achieving adequate sample size to deal with the large burden of multiple testing. Second, we focus on the crucial step of applying stringent quality control (Subheading 3.2) to genotyping results. The most crucial potential confounding factor in GWAS is population stratification, and we describe methods for accounting for this in study design and analysis (Subheading 3.3). The primary association analysis is relatively straightforward, and we describe the main approaches to this, including evaluation of results (Subheading 3.4). More comprehensive coverage of the genome can be achieved by using an external reference panel to estimate genotypes at untyped variants using imputation (Subheading 3.5), which we consider in some detail. We finish with some observations on following up a GWAS (Subheading 3.6).